yee 
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oF. 
mee, 
IL. XXXIV. No. 4 Price Is 2d. Annual suscrigin con 


($1.30 in Canada)\ana — 


The comprehensive range of grinding media supplied by us and our unique 
experience in the cement industry in practically every country of the 
world enable us to give expert advice and to supply a type of 
grinding media that will provide the answer to any grinding problem. 
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° - Ps Billingham Division of (C1. 
The Basic Lining for 
Rotary Cement Kilns 


High resistance to clinker attack. 
Forms clinker coating quickly. 


High retention of coating during 
kiln shut-downs. 


Excellent for oil firing. 


From our range of High Alumina bricks and Firebricks we can also supply 
the correct type of Refractory to suit all zones in Rotary Cement Kilns. 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland. Tel: Banknock 255 (4 lines) 361 & 362 
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) .V JOHN WILSON 
E ult by a Robb Lid. for Wilsons Portland 
(€ -ment Co (New Zealand) Ltd 


Upper deck showing cement 
discharge pipes and loading 
hatch with control gear 


Two 10° F-K pumps discharging to shore silos 


TO SHORE 


A cement hold showing Soomro and extraction 
“P-, érshde” conveyors 


| MOVES THE EASY WAY 


Whenever bulk cement needs to be loaded or unloaded, 
whatever the route, whatever the problem, there is a Fuller 
system which will satisfy the most stringent requirements 
This installation we have recently completed on the new 
MV John Wilson utilises * “F-H Airslide” conveyors and 
Fuller-Kinyon pumps to provide the most efficient and 
economical method of loading and unloading bulk cement. 
We will be pleased to study any cement handling problem 
you may have. 

* U.K. Reg. Trade Mark 
Send your enquiries to: 


TIN (ENGINEERS) LTD 
.. LONDON, S.W.1._ Tel: Tate Gallery 0637 


A 
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HIGH EFFICIENCY FABRIC 
DUST COLLECTORS FOR 
CEMENT KILN GASES 


Tilghman’s Limited, who specialize in high efficiency 
fully automatic fabric type Dust Collectors for cleaning gases 
at high temperatures, can now confidently offer a unit for 
cleaning rotary Cement Kiln waste gases at temperatures up 
to 600°F., considerably cheaper than present conventional 
methods with constant high collecting efficiency. 


The collector houses tubular fabric sleeves made of a 
special silicone treated fibre-glass filter cloth. The excess dust 
is removed by a gentle collapsing of the tubes operated by a 
small fan in conjunction with simple plate dampers. The plants 
are simple to operate and fully automatic. 


Good results being obtained abroad on these plants have 
been confirmed by tests carried out by one of the leading 
British Cement Manufacturers. These plants gave a collecting 
efficiency in excess of 98.6%, there being no real visible 
discharge to the atmosphere. 


For further details contact:- 


Tilghman’s Limited 


BROADHEATH ALTRINCHAM CHESHIRE 
LONDON OFFICE: | CHESTER ST. S.W.I 
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CEMENT 


This recently complete 
bulk cement 

is the latest ex 

in the 


cargoes of every p 


MV JOHN 
WILSON 


Owners: Wilsons 

Portland Cement 

Co (New Zea- 
land) Ltd 
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COMPLETE CEMEN’ 
FACTORIES 
Crushing, grinding, drying, 
burning plants for all kinds of minerals _ 


= 
bn] 
= 
2 
Ss 
= 


Alhandra cement factory (Portugal). View of the kiln (167.5 m x 4.8/5.3 m - 1600 T/day) 


FIVES LILLE - CAIL 


7. rue Montalivet, PARIS (8°) - Tél.: ANJou 29-01 et 32-40 


- 2022 


SAG - PARIS 





Jury, 1961 CEMENT AND LIME MANUFACTURE 


Yes, 
they are 
the right 

ones! 


They 
keep on passing 
the hardest tests 
soncnons Prosine’ United day after day 


Basle 6, St. Albanvorstadt 94 


General Sales Agents: 


— VEITSCHER MAGNESITWERKE- 


Actien-Geselischaft, Vienna-Austria 
U.K. - John Le Boutillier Ltd., 3, Regent Street, London S. W. 1 
Federation of Rhodesia and Nyasaland - Johns & Gould (Pvt.) Ltd., 
P. O. Box 1309, Ndola, Northern Rhodesia 


Agents for: 


Union of South Africa - Charles Chiappini (Pty.) Ltd., 18 Keerom Street, Cape Town 
Australia - A. Kahane & Co., Engineers, 210, Silverwater Road, Lidcombe, N.S. W. 
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OTTRELL 


GEORGE a a E 
LAN i 

ENG MEMBER co 

Calcutta, SIMON ENGINEE 


Toronto 


LODGE -© 


LL LTO, 
-cCOTTRE 

peer - BIRMINGHAM 9 
PA 

and o& Londom 
annesburgm 


MAPANY 
RING LTO 


prusse!ls: 
sydney: 
Joh 


/O Precipitator Units 


HAVE BEEN INSTALLED FOR THE 
CEMENT AND LIME INDUSTRY IN 


* UNITED KINGDOM * SOUTH AFRICA * JAMAICA 


* AUSTRALIA * HONG KONG * EIRE * RHODESIA * ISRAEL 
SC 254/PS 








INOW O 


A HIGH ALUMINA REFRACTORY 
WITH A LONGER WORKING LIFE 


Devised specifically to withstand 
exceptionally severe conditions 
or provide a large safety factor, 
NOVO 70 is eminently suitable 
for the highest temperatures in 
cement and lime rotary kilns. 


Other Bonnybridge Refractories for these 
industries include 

NOVO 60 

NOVO 50 

OCcTO 

CALDER L 

CALDER LS 


: s BONNYBRIDGE SILICA & FIRECLAY CO. LTD. 
Jf BONNYBRIDGE, SCOTLAND. Telephone: Bonnybridge 227. 


Telegrams : “Silica” Bonnybridge. 
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100 000 long tons/year 


Vertical shaft kilns and 
homogenising plants 


in modern cement works 


50-300000 long tons/year 





100000 !cng tons/year 


L.DE ROLL SA ZURICH/SWITZERLAND 
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Radio Times Hulton Picture Library 


IN MORE THAN FIFTY YEARS 

as manufacturers of electric motor control gear, 
Allen West & Co Ltd have developed a 
specialist ‘know-how’, backed by intensive 


programmes of testing and research. 


For all industrial, traction, and marine applications, 
the acknowledged symbol of service and reliability is 


FURAN ABI 
| 


ALLEN WEST & CO LTD BRIGHTON ENGLAND :- Telephone: Brighton 66666 - Telegrams: Control, Brighton 


Engineers and Manufacturers of Electric Motor Control Gear and Switchgear 
SUBSIDIARY COMPANIES IN CANADA, SOUTH AFRICA AND RHODESIA + AGENCIES THROUGHOUT THE WORLD 
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NI-HARD \ g rinding 
NI-HARD an 


NI-HARD in all sizes 
and MILL 
N L A ~ 1 LININGS 
Ree 
ALSO SUPPLIED 
is increasingly being used L 
by manufacturers in ita 


all parts of the world 


Let us send you our 
leaflet and prices, which will show 
how costs can be GROUND down to a minimum. 


WYE FOUNDRY Co. Lrtp. 


WILLENHALL, STAFFS, ENGLAND. TEL: WILLENHALL 312/541 (2 lines) 
B 
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STEEL 
GRINDING BALLS 
In High Carbon and Chrome Steel 
wae 1”- 6” Diameter 


HAND FORGED 
DESIGNED TO 


GRIND FASTER, 
LAST LONGER, 
NEVER BREAK, 
NEVER LOSE SHAPE 


Also makers of fine hand-forged tools 
for QUARRY and MINE 


F. J. BRINDLEY & SONS (suru) LTD. 


CENTRAL HAMMER WORKS, SHEFFIELD, 1. 
Phone and Grams: Sheffield 24201/2 


Plants for making: 
ASBESTOS CEMENT PRESSURE PIPES 


ASBESTOS CEMENT SHEETS 
WHITE CEMENT 
SLAG CEMENT ~ 


ASBESTOS CEMENT ENGINEERING CO. 
P.O. BOX 34.649 Haupstrasse 26, VADUZ, LIECHTENSTEIN, SWITZERLAND 
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STEEL 


Alite — sonive steers 


for BASIC BRICKS 
SUPER REFRACTORIES 


for 
CEMENT & LIME WORKS 


) 


High Alumina bricks and 
special shapes for Rotary and 
Shaft kilns. Full details 
available on request. — 


Alite Alumina _—_Refractoriness | 
iNo.1 69-72%, CONE 37-38 } 
iB.1 62-64% 36 i 
i 57-59% 36 } 

a 





High-temperature Insulating Bricks. 
“PEER”  Air-setting Refractory 
Cements 
“R” Quality Fire brick for lower 
temperature work and resistance to 
abrasion. 


Produced in Sheet Steel in 
all thicknesses from 21 gauge to }”. For 
easy handling, all products 
are packed in bundles of 25 or 50 
according to weight, and 
marked to customer’s specification. 


MANUFACTURERS TO THE 
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION 


E J. & J. PEARSON LIMITED =F OUCH ENGINEERING COMPANY LTD 


STOURSRIDGE, ENGLAND HAZLEHEAD near SHEFFIELD YORKSHIRE 
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For 

higher ¥ 
outputs | 
with 
only one 
operator 
The Haver 
ROTARY 


Packer with or 
without _pre- 
compacting for 
lime, slag, 
plaster, cement, 


etc., etc. 
THE 


HAVER 


Developed to meet 

arduous present day requirements. 

Offers peak outputs of up to 110 TPH with eight 

spouts and one operator or 75-90 TPH with six spouts. 


U.K. Representatives:- 
CONTINENTAL ENGINEERING CO. LTD., London Road, Ascot, Berks. 
Tel. No: Winkfield Row 395 
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OU Te 
GAN BE DONE 
ECONOMICALLY 


From the e rience aot 
in this field British ‘ 


manufacture two types of 
grinding plant both giving fine 


particles of almost any organic 
or inorganic material 
economically. The first 
consists of either a ball mill, 
ring roll mill or disintegrator 
followed by a classifier, 

clone and fan. The second 

plant being the ball mill, ring 
Foll mill, pinned disc mill or 
disintegrator working in 
conjunction with an air 
separator. We shall be pleased 
to discuss your grinding 
problems, please fill in the 
request form. 


BRITISH 


facturing Co. Ltd., One Indus- 
try Road, Sheffield, 9: 

Please send data on “Grinding 
Plants’’ to:— | 


BRITISH ‘REMA’ MANUFACTURING 
co. LTD. 


PROPRIETORS: EDGAR ALLEN & CO. LTD. 
ONE INDUSTRY ROAD - SHEFFIELD 8 
Telephone: 42721/2 
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CEMENT CHEMIST’S 


and 


WORKS MANAGER’S 
HANDBOOK 


by W. WATSON, B.Sc., 


and Q.L. CRADDOCK, M.Sc. 


SECOND EDITION 


GIVES in handy form all the data used in the 
manufacture, chemistry and testing of cement. 


An indispensable work of everyday reference. 


Contains Comparison of the Cement Speci- 
fications of the World; Dimensions of stan- 
dard sieves; Weights and volumes of slurry; 
Capacities of tanks and kilns; Gas volumes 
per ton of clinker; Kiln data; Fan horse-power. 


Volumes, weights and densities of gases; 
Proportioning and chemical control of raw 
mixtures; Heat balance; Conversion Tables; 
Physical Tables; Standard Solutions and 
Bench Reagents; Chemical Analyses; Testing 


of Cement. 


Price 25s. ; Post 26s. 
(5.50 dollars in Canada and U.S.A.) 


CONCRETE PUBLICATIONS LTD 
14, DARTMOUTH ST., LONDON, S.W.1. 
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HEAT RESISTING 
IRON CASTINGS 


ISCA 


RAILWAY SWITCHES AND 
CROSSINGS, TRACK, TURNTABLES 


ISCA FOUNDRY - NEWPORT - MON. prone Newport 65224/5 


LONDON: ABBEY 6407 


Powder, Particles or Pieces... 


a revolutionary method of 
CONVEYING, feeding, mixing 
and proportioning 


NO ABRASION OF PLANT 
OR OF MATERIALS HANDI 
LOW POWER CONSU 


TULSA TAYE Sec snes ana 
materials, giving efficient dust-free trans- 


portation, extremely economical to 
operate and to maintain. 


TOTALLY: ENCLOSED AND DUS? FREE a rc 


OWL ENGINEERING SUPPLIES LTD., Kirkstall Rd. Leeds 5 A MEMBER OF THE 


O/i2 
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ROTARY 


FLUXO 


PACKER 
for 


CEMENT 


For automatic filling and weighing of cement into 
valved sacks. 


LARGE OUTPUT 


a id combined with ——e accuracy and economy 
in labour. 


asx FL, SMIDTH 


TeL Ao MOTH N 
° ea & C O ° L T D : 


“| 105 PICCADILLY, LONDON, W.1 





CEMENT ann LIME 


MANUFACTURE 


PUBLISHED ALTERNATE MONTHS. PRICE 1s. 2d. A Copy ANNUAL SUBSORIPTION 7s. Post FREE 
$1.30 IN CANADA AND U.S.A 


CONCRETE PUBLICATIONS LIMITED Feeney oe 
me et - CONCRETE & CONSTRUCTIONAL ENGINEERING” 


14 DARTMOUTH STREET, LONDON, S.W.1 «CONCRETE BUILDING & CONCRETE PRODUCTS” 


TELEPHONE: WHITEHALL 4581. “CEMENT & LIME MANUFACTURE” 
TELEGRAPHIC ADDRESS: “THE CONCRETE YEAR BOOK” 
CONCRETIUS, PARL, LONDON. “CONCRETE SERIES” BOOKs. 


VOLUME XXXIV. NUMBER 4. 
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Fig. 1. 


A NEW 1800-ton sea-going vessel{M.V. “ John Wilson ” (Fig. 1) for transporting 
cement in bulk was constructed in this country for Messrs. Wilsons (N.Z.) Port- 
land Cement Ltd., New Zealand. The vessel, which has a capacity of 1750 tons 
of cement, has an overall length of 270 ft. In common with most bulk carriers, 
the engine and machinery, other than cement-handling machinery, are in the 
stern. The ship is of welded-steel construction, framed longitudinally, the fram- 
ing being specially designed to accommodate “ Airslide ’’ conveyors for fluidising 
the cement. The double bottom, which is of cellular construction, is used for 
carrying water as ballast. Propelling power is provided by three diesel-electric 
motors, two of which are connected to the cement-handling machinery for loading 
or unloading the cement. 

The two holds, one fore and one aft, are divided longitudinally by a tunnel 


(52) . 
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running throughout the length with a corrugated bulkhead above the tunnel. 
Generally the cargo will consist of two grades of cement. The capacity and 
positions of the holds are designed to suit the trim of the vessel when loading 
and discharging. Machinery for handling the cement is installed in a separate 
space situated amidships between the forward and after holds. There are no 
hatchways to the holds, other than access and inspection hatches, and cement 
is loaded at two points arranged centrally over each hold. The loading plant 
on shore is connected up by means of telescopic pipes, and cement is distributed 
throughout the holds by “ Airslide ’’ conveyors. The telescopic loading chutes 
and flexible hoses provide for tidal fluctuations and variations of draught during 
loading and unloading. The equipment permits cement to be unloaded at the 
rate of 280 tons per hour direct to storage silos ashore at a horizontal distance 
of 600 ft. and a height of roo ft. 


Loading. 
The cement is conveyed from the hoppers on shore through the “ Airslide ”’ 
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Fig. 3. 


conveyors and telescopic chutes to the aerated distribution boxes installed on 
the deck at the centre of each hold (Fig. 2). Each box has a base of porous fabric 
with an air-chamber below. The base is below the deck and four “ Airslide ” 
conveyors radiate from the distribution box towards each corner of the hold 
(Fig. 3). Gates at the outlets of the box control the rate of flow; the controls 
extend beneath the deck and rods indicate the position of each gate. In this 
type of conveyor air is passed through a porous, rot-proof cotton fabric woven 
to give the desired permeability. The fabric forms the upper side of an air- 
chamber and the uniformity of the weave ensures that air emerges uniformly 
over its entire area. The cement is fluidised by the infiltration of air and, 
since the plane of the porous medium is inclined sufficiently, the fluidised cement 
flows down the slope. 

There are two main types of “ Airslide ” conveyor in use in the vessel, an 
open type and a closed type. The open type consists of an air-chamber covered 
by fabric and is installed at the bottom of the holds. The closed type has a 
duct in the shape of a top hat above the fabric and is used for conveying the 
cement from fluid lifts to pump hoppers. An intermediate type of conveyor 
is provided with side plates 3-in. high and this is used to distribute the cement 
throughout the holds when loading. The cement flows along the conveyor to- 
wards a corner of the hold where it is deposited, surplus material spilling over the 
plates into the hold. The last area of the hold to be filled is therefore that immed- 
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a 


Fig. 6. 


iately below the central distribution boxes. The trim of the vessel is controlled 
by adjusting the flow-gates and, if loading is to be speeded up, by opening the 
ports in each distribution box. 

The air supply to the “ Airslide ” used for loading is provided by fans working 
from the ship’s auxiliary generator. Air is entrained in the cement flowing into 
the hold and, as the cement settles, the air and fine dust is withdrawn from the 
hold through a pipe of such diameter that the velocity of the escaping air is 
sufficient to prevent dust being deposited. The pipe is connected to an automatic 
dust collector in the control space amidships. The dust collector is shown at 
the top in Fig. 4 connected to the pipe. The air is drawn through the dust collector 
by a fan which maintains a slight suction in the holds. The filter sleeves in the 
dust collector are cleaned by a compressor which delivers, to each sleeve in turn, 
a blast of air in the opposite direction to the flow of the dust-laden air. The 
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compressor is shown on the right in Fig. 4. The cleaning sequence is controlled 
by an electrical timer. 
Unloading. 

A 5-ton derrick crane adjacent to the control room (Fig. 2) is used to swing 
the hoses for the cement into position. When discharging, the cement is fluidised 
by the open type “ Airslide ” conveyors at the bottom of each hold, and con- 
tinuous flow is maintained by settlement from above. This delivers the cement 
to the screw-conveyor (Fig. 5) installed in the central tunnel between the holds. 
At the end of the screw-conveyor, the cement is fluidised so that it rises through 
a vertical duct (Fig. 6), and at the same time is displaced by cement following it, 
to a further “ Airslide ’ conveyor of the closed type which delivers it to the 
surge hopper above two pumps (Fig. 7). The hopper has a central division so 
that each of the holds generally serves the adjacent pump, but provision is made 
for either hold to serve either pump. Entrained air is separated by the dust 
collectors used when loading. Below the divided surge hopper the two 1I0-in. 
pumps receive the cement and, in conjunction with air delivered by two pairs 
of rotary compressors, convey it to storage silos ashore through ro-in. steel pipes 
and flexible hoses between the ship and quay. All machinery is electrically 
operated using a d.c. supply which permits the speed of the screws and pumps 
to be regulated thus enabling the rate of dischage to be controlled. 

The vessel was built at Leith by Messrs. Henry Robb Ltd. The main equip- 
ment for handling the cement was supplied by Constantin (Engineers) Ltd., 


and comprises ‘‘ F-H Airslide ” fluidising conveyors working in conjunction with 
Fuller-Kinyon pumps. 


The Constitution of the Expansive Agent in Expanding Cement. 

THE expansive agent in expanding cements has been described by Lafuma as 
sulpho-aluminous clinker produced by burning a mixture of gypsum, bauxite and 
calcium carbonate. In this clinker free anhydrous calcium sulphate 5 CaO . 3AL,O3 
and 7-2 CaO.SiO, has been identified, but the presence of calcium sulpho- 
aluminate was not confirmed. In the Bulletin of the Chemical Society of Japan, 
January 1961, N. Fukupa reported an investigation of clinkers of this nature 
using X-ray diffraction patterns by the powder-method and quantitative X-ray 
analysis using standard substances. 

Mixtures of bauxite, lime and gypsum were heated for thirty minutes at 
1350 deg. C. giving clinkers similar in appearance to that described by Lafuma. 
By varying the proportion of gypsum, clinkers with the mole ratios of Al,0,/SO, 
of 8-2, 6-0, 3:5, 2-0 and 0-8 were prepared. 

The existence of 3 CaO . 3A1,0, . CaSO, was definitely established as the main 
constituent of the clinkers. The amounts of this constituent as determined by 
chemical analysis and by quantitative X-ray analysis were in fairly good agree- 
ment; when the mole ratio Al,0;/SO, was less than 3-0, the amount was equivalent 
to the proportion of Al,O;, and when more than 3:0, the amount was equivalent 
to the proportion of SO,. 





Jury, 1961 CEMENT AND LIME MANUFACTURE PaGe 57 


Water Content of Slurry Reduced by Additives. 


IN an article by T. SToIJANov, of Bulgaria, in “‘ Stroitelni materiali i silikatna 
promischlenost,” No. 4, 1960, attention is drawn to the large amount of con- 
structional work being carried out in Bulgaria. The consequent demand for cement 
is considerable. Cement works aré being enlarged, and attempts are being made to 
improve the productive efficiency of the kilns, one means of so doing being by 
lowering the water content of the slurry fed into the kiln by means of additives. 
This method avoids the large capital outlay necessary for mechanical methods. 
Sodium silicate is generally used as an additive, but tests have also been made 
with sodium carbonate and sodium-lignosulphonate powder. The addition of 
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Fig. 1. 


sodium silicate has a marked effect on the flowability and the ability to retain 
water, and tests are continuing with this material in preference to the others. 
The reason for the improvement is not completely known but it has been 
ascertained that the water content of the raw materials is now 24 per cent. which 
is 11¢ per cent. lower than normal. From the diagram in Fig. 1 it is seen that 
the best results are obtained with the addition of o-1 per cent. of sodium silicate 
(water glass) by weight of the dry materials. The sodium silicate is added to the 
water rather than to the dry materials. With 76 per cent. of solids and 24 per 
cent. of water in the final mixture, the optimum concentration of sodium silicate 
in the water is therefore 0-32 per cent. Laboratory control must be exercised 
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during the preparation and use of the sodium-silicate solution, but this is not 
regarded as a serious disadvantage. 

The output of cement clinker has, in one case, increased by 15 per cent., or 
58,000 tons per annum, by using a very economical amount of sodium silicate 
and it is hoped by this means to increase production further. 








The Efficiency of Lime Kilns. 
THE burning efficiency of lime kilns and discussions on refractories and fuels 
for rotary and shaft kilns were dealt with at the annual meeting, held in 1960, 
of the Operating Division of the National Lime Association of America as 
recorded in ‘‘ Rock Products.” 

Refractories are now available to suit the users’ requirements and the use 
of dams and special refractory arrangements within the kilns is well established. 
A uniform useful life of the refractories in all parts of a kiln is now possible. 
The next step is to improve the quality of the refractories and thereby increase 
production of lime for a longer period without maintenance of the refractories. 
With the inclusion of quadrant and trefoil heat-exchangers and improved methods 
of insulation, temperatures up to 2600 deg. F. are permissible within the kilns. 

The superiority of coal over other fuels for rotary kilns was discussed, although 
it was stated that one of the disadvantages was that rings of ash tend to form 
just beyond the end of the combustion zone in the kiln. The method employed 
by one company for removing the rings is to admit cold air to the chamber for 
five to fifteen minutes at every eight-hour shift. Although the kiln loses about 
three hours of production time every 96 hours, compared with only one and 
a half hours if “shooting” the rings is adopted, the savings in kiln-gun 
shells is considerable, the number decreasing from 31,000 shells annually in 
1956 to 3000 in 1959. Further developments suggested included the provision 
of a travelling grate preheater, which type of equipment has proved so efficient 
in a Danish lime works that production was greatly increased while thermal 
requirements were reduced from 8,600,000 to 5,700,000 B.t.u. per ton of lime. 

The efficiency of shaft kilns and the importance of the conversion of kilns 
to oil-firing in several European countries where oil is more economical than other 
forms of fuel were considered. The success of such a conversion depends on the 
design of the chambers spaced radially around a kiln which is burning preheated 
oil. The gaseous mixture of hydrocarbon burns deep within the charge of stone 
to produce lime with exceptional thermal efficiency. 

A British Kiln. 

Dr. G. E. Bessey, of The Chalk, Lime & Allied Industries Research Association 
(of Great Britain), described the Brockham kiln that is useful only for burning 
chalk. A mixture of lime and coke is introduced into a narrow flue about 5 ft. 
diam. where moisture from the chalk is evaporated as the coke burns. Then the 
preheated dried material works its way downward into a bell-shaped firing 
chamber where coal is added to complete calcination reaction. The finished 
lime is drawn through air-operated gates, 
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Consett 
fROUACOWN Bricks 


The NEW Hot Zone Lining 
for ROTARY GEMENT KILNS! 


Specially developed for Portland Cement Kilns by Consett Iron Co. Ltd.. 
ROTACON possesses all the important characteristics 

necessary in a basic liner brick. 

ROTACON bricks build up a sound coating rapidly and withstand kiln 
shut-downs without spalling. They are not subject to chemical attack 

at high operating temperatures and will not disintegrate from thermal 
contraction. The ideal basic lining for the production of Portland Cement. 


ROTACON BRICKS SAVE MONEY 
BY INCREASED KILN AVAILABILITY 


“3 CONSETT IRON CO. LTD. 


CONSETT * COUNTY DURHAM 
Telephone: Consett 341 (12 lines) Telegrams: Steel Phone Consett 
i € London Office : NORFOLK HOUSE, 7, LAURENCE POUNTNEY HILL, E.C.4, 


QUE 


CONSETT Telephone: Mansion House 7975 
selinces SEB RERB ERB RERERSRRERBPRREERRRSRRERBRERERES 
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SULPHITE 
LIQUID LYE 


always improves 
the flow of 


SLURRY 


Sulphite Lye is a material with proved economical advantages 
for the cement maker. It is an indispensable additive to 
the raw slurry, in which a lower water content can be 
used and which will have improved flow properties. It thus 
ensures trouble-free slurry pumping with less pressure in the 
pipeline, with a consequent saving in money and time. We 
are specialist suppliers of SULPHITE liquid LYE, and have 
special facilities which enable us to supply large or small 
quantities to cement works in all parts of the world. Let 
us send you samples and prices. 


ROY WILSON, DICKSON LTD 


41 NORTH JOHN STREET, LIVERPOOL, 2. PHONE: CENTRAL 7691-2. GRAMS: QUECHEST, LIVERPOOL 
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A New Type of Elutriator for Fine Powders. 
In ‘“‘ Zement-Kalk-Gips ” for May 1960, Mr. K. HorMANN-DEGEN describes a 
method for separating particles of different sizes of cement and other powdered 
solids within the range from 50 microns down to fractions of a micron. The method 
employs elutriation by liquid with a special system for maintaining the particles 
in a state of deflocculation while those exceeding a certain predetermined size are 
removed. 

The main part of the apparatus (Fig. 1), which is of patented design, consists 
of a vertical glass cylinder, 40 cm. in height and 7 cm. in 
diameter, shaped like a large reaction-tube, with a glass 
tube fused into the side near the top to act as an over- 
flow. A closed head-piece is cemented over the top of the 
cylinder. The upper part of the head-piece can be 
disconnected at a junction which is sealed by a soft 
rubber ring. A narrow glass tube passes through bushes 
in the upper part of the head and down the centre of 
the large cylinder, and is free to slide axially. The bottom 
end of the tube is fixed in a hole through the axis of 
a sphere which almost fills the width of the cylinder, 
leaving only a small clearance. Inside the movable tube 
there is a fixed tube which reaches to the bottom of the 
cylinder and which can be adjusted accurately in the 
axis of the cylinder by means of thumb-screws at the 
junction. Thus the sphere can be moved freely up and 
down (by levers connected to a motor) without touching 
the wall of the cylinder. The apparatus includes an 
arrangement for passing liquid down the central tube, 
up through the cylinder and out of the overflow at 
constant velocities in the cylinder between I cm. per 
minute and 1400 cm. per minute. 

Suspended particles carried out of the overflow are 
collected and weighed in a curved tube in which the 
final separation from the elutriating liquid is carried out 
by distillation. When the sphere is given a periodic up- 
and-down motion at a certain distance below the 

Fig. 1. surface of the liquid in the cylinder, the liquid flowing 

round the sphere is powerfully agitated. Since the bottom 

of the cylinder is hemispherical, the sphere fits closely into it and allows no 
sediment to collect. 

The turbulent zone created by the high velocities through the annular space 
takes the form of a vortex and is almost independent of the relatively slow overall 
upward flow of the liquid in the cylinder. Above the turbulent zone, the upward 
flow in the cylinder becomes strictly laminar. In the apparatus the movable tube 
connected to the sphere is encased in another tube reaching down to the upper 
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limit of movement of the sphere so that the laminar flow is not disturbed. When the 
apparatus has been in action for some time with a powder suspended in the 
liquid, a very narrow third zone becomes visible between the turbulent zone and 
the zone of laminar flow. This third zone behaves like an independent structure 
consisting of a thin cloudy disk of very pale colour, only a few millimetres in thick- 
ness, swinging slightly on the top of the vortex. 

In the course of time as the smallest particles are removed from the suspension, 
the narrow band loses its cloudy appearance and takes on a silken lustre. It 
retains its boundaries in spite of the upward flow of the elutriating liquid through it. 
It appears that a considerable degree of preliminary separation of the finer particles 
occurs in this narrow band. 

In order to remove particles below a certain size, the velocity of the elutriating 
liquid is set at an appropriate value as calculated by the Stokes formula. A 
quantity of powder is used such that in the relevant volume of liquid the process of 
separation is relatively unhindered by interference between particles. 

The distribution of the sizes of particles given by the elutriator for three types 
of Portland cements, ground in different types of mills, was compared with the 
results for the same cements obtained by sedimentation using the Andreasen 
pipette after shaking for ninety minutes. The liquid used was methanol which had 
been boiled over quicklime for twenty-four hours. The misleading result caused by 
flocculation occurring in the sedimentation process was consistently demonstrated. 
The results given by the elutriator showed far greater fineness and less variation 
at the extremes. With a relatively coarsely ground cement, a curve plotted from 
the results given by the elutriator ran almost straight into the curve obtained by a 
sieve analysis of the particles up to 200u, but a curve based on the sedimentation 
test did not do so. The percentage by weight of particles below 1 micron in dia- 
meter determined by the elutriator was from two to six times as great as that 
determined for particles below 2 microns by sedimentation, and in one case the 
value for particles below 2 microns obtained by elutriator was nine times that 
obtained by sedimentation. The total percentages of particles from 0-50 microns 
given by the elutriator were nearly double those given by sedimentation. 


A British Standard for Refractory Bricks. 

A NEW British Standard, B.S. 2973 (1961), ‘‘ Classification and Methods of 
Sampling and Testing of Insulating Refractory Bricks,” which was issued recently, 
covers the classification and methods of sampling and testing of insulating 
refractory bricks for temperatures of not less than 1100 deg. C. The bricks are 
classified in accordance with the following temperatures at which the permanent 
linear change does not exceed 2 per cent.;—1100, 1250, 1350, 1450, 1500, and 1550 
deg. C., and thereafter in increments of 50 deg. C. 

The tests include measurement of dimensions, details of warping (that is 
convexity and concavity), determination of the bulk density of dried bricks, 
permanent linear change upon heating, the crushing strength of a cold brick, the 
modulus of rupture, and the thermal conductivity. 
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In goes yet another 


ROTARY KILN 
LINING 


Iilustration shows details of Jack assembly 


aS TEETLEY 


who are themselves rotary kiln operators and have a unique 
experience in design, manufacture and practical use of bricks to 
suit all conditions. For ordinary Portland Cement practice the 
choice is either Magnesite/Chrome or Serpex ‘S’ bricks, 
both developed after much research and practical experience of 
rotary kiln lining problems. For white cements which must be 

Send for special brochure — burned at high temperatures on chrome-free brickwork, 

“Rotary Cement Kiln Steetley provide a spinel bonded magnesite brick designed 
Refractory Linings” to withstand the most arduous conditions prevailing. 


THE STEETLEY REFRACTORY BRICK DIVISION 


Cleveland Magnesite Oughtibridge Silica Swann Ratcliffe & Co. 
& Refractory Co. Ltd. Firebrick Co. Ltd. (Brassington) Ltd. 


P.O. Box No. 9, Worksop, Notts. Telephone: Worksop 3456 
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OA/6186A 


Halfway to perfection 


This half of a Girth Gear is destined for a cement mill. Although the gear 
is still ‘as cast’, the admirable characteristics of the D.B. breed are already 
evident; and in its regular rugged form there’s the promise of long reliable 
life. It’s a big gear—but by no means one of David Brown’s biggest. D.B. 
gears are accurately hobbed up to 32 feet diameter—and nobody in the 
U.K. makes them bigger than that! Getting the message? Simply, it’s— 
whatever your industry you can’t beat David Brown for gears. 


YEARS 
1860-1960 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


JACKSON DIVISION * SALFORD WORKS * HAMPSON STREET * MANCHESTER 5 
TEL: BLACKFRIARS 3577 (4 Lines) 
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Volumetric Determination of Sulphite Lye in Cement 
and Slurries. 


THE use of sulphite lye as a diluent for slurries and as a plasticiser for cements 
has become widespread in recent years. The active ingredient in sulphite lye 
is calcium lignosulphonate but natural sugars are also present in the unrefined 
material. A method has been developed for controlling the addition of sulphite 
lye to cements and slurries which depends on the volumetric determination of 
sugars in the lye and also in aqueous extracts from the treated slurries or cements. 

The method is based on oxidation of the sugars by a potassium-ferricyanide 
solution in an alkaline medium. The reaction which is quantitative after several 
minutes heating is 


C.H,.0, + 6KOH + 6K;Fe(CN), = (CHOH), + (COOH), + 4H,O 
+ 6K,Fe (CN), 


In a practical determination, excess standard potassium-ferricyanide solution 
and potassium-hydroxide solution are added to an aqueous solution of the lye or 
test sample. The excess potassium ferricyanide present after oxidation is esti- 
mated by iodimetry in a slightly acid medium: 

2K3Fe (CN), + 2KI —* I, + 2K,FE (CN); 

I, + 2Na,S,0, = 2Nal + Na,S,Og. 

The reacticn with potassium iodide proceeds quantitatively in the presence 
of a zinc salt. 

Insoluble potassium zinc ferrocyanide is formed according to the reaction 


2K,FE (CN), + 3Zn$O, = K,Zng }Fe(CN)g{ 2 + 3K SO,. 


The zinc salt also has another function since it precipitates zinc sulphide 
from solutions prepared for test from slag cements. Cements with up to 15 per 
cent. of slag can be examined by this method without interference by the sulphides 
present. 

From a knowledge of the sugar contents of the sulphite lye and the sample of 
cement or slurry, it is possible to estimate the sulphite lye present in the sample 
to an accuracy of 0-03 per cent. 

The foregoing information is abstracted from a Russian publication, ‘‘ The 
Physico-mechanical and Physico-chemical Examination of Cement.” The use 
of calcium lignosulphonate to reduce the water required in the slurry at a works 
employing closed-circuit grinding and the flotation process was described in this 
journal for September 1957, and was derived from a German source. 
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Detection of Weaknesses in Kiln Linings. 


THE instrument shown in Fig. 1 is a radiation pyrometer which slides along 
two steel wires stretched lengthwise along the hot zone of a kiln at the works 
of the Universal Atlas Cement Corp., at Gary, Indiana, U.S.A. The apparatus 


Fig. 1. 


detects positions where the kiln casing is excessively hot so that the operator 
is warned before damage occurs. It is claimed that much of the time formerly 
spent in replacing refractory linings is now saved; a kiln could be out of use 
for as many as five times in a period of nine mcnths when temperature-sensitive 
craycns were used, whereas it has been only once out of commission with the 
new apparatus. A continuous signal is returned by the apparatus to an elec- 
tronic recording chart. If the temperature at any part exceeds a predetermined 
degree, warning is automatically given to the kiln manager or to the burner- 
operator. 


A New Dry-process Works in U.S.A. 

In the article entitled ““A New Dry-process Works in U.S.A.’’, in the number 
of this journal for May 1961, it is stated that the works were designed and built 
by Messrs. George A. Fuller Co. We have been informed that the equipment 
including the horizontal grate-cooler, the clinker breaker, the ‘‘ Airslides ”’ 
and pneumatic conveyors, and the compressors was supplied by the Fuller Co., 
Catasauqua, Pa., U.S.A. 








Jury, 1961 CEMENT AND LIME MANUFACTURE PaGE xxiii 


tt 


Cement Factories 


working on the dry 


ee 
and wet processes = 


Installation in the Philippines 





For the dry process use 
HUMBOLDT rotary kilns with heat exchanger. 


On new rotary kilns with heat exchanger 
the heat consumption is 800-850 kcallkg clinker 
including the heat required for 
drying the raw materials and the coal 


50°/, increase of production 
is guaranteed by using HUMBOLDT heat exchanger 
in existing plants. It also means 

40°/, fuel saving. 


Waste heat utilization saves heat 

up to 150 kcallkg clinker. 

Raw mix is fed as dry dust. 

Maintenance cost is negligible. 

Equipment with HUMBOLDT electric filter keeps 

dust dissemination below 0,1 grammelcubicmeter waste gas. 








KLOCKNER-HUMBOLDT-DEUTZ AG-KOLN 


Telephone: KéIn 6771 Werk Humboldt Koln-Kalk — Telex: 08 87 3410 
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A NEW «CONCRETE SERIES ’’ BOOK 


FOUNDATION FAILURES 
By C. SZECHY, D.Sc. 


The Author, who is Professor of Foundation Engineering at Budapest, 
investigated numerous cases of the failure of foundations in Hungary, and 
the book includes the results of these examinations together with reports of 
many other failures in various parts of the world. 


The causes of failures are diverse, but the principal possible causes in 
design or construction are classified as follows : 


Insufficient or wrongly interpreted site investigation. 
Unsuitable structures and foundations. 
Defective execution. 

External influences. 


II5 pages. 123 diagrams and photographs. 


Price 20s.; by post 21s. 5 dollars in Canada and U.S.A. 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.| 


A * CONCRETE SERIES ’’ BOOK 
ON 


SHUTTERING 


A unique book written by a practising designer of formwork especially for 
those similarly engaged. 


CONCRETE FORMWORK DESIGNER’S HANDBOOK 
By H. R. GILL 


Principal contents include pressure of concrete on forms; working stresses in 
timber (including plywood) and steel; bending moments and forces; formule for 
sheeting, walings and ties for vertical and inclined walls, and floors; design data 
for vertical and horizontal forms, studs and soldiers, joists and bearers, walings, 
ties, scaffold tubes, etc. 
24 NOMOGRAMS. 27 DESIGN CHARTS AND TABLES. 


Numerous illustrations. 159 pages 
Price 15s., by post 16s. 3.50 dollars in Canada and U.S.A. 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.1 
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Cement Industry Abroad. 


Near East. 

Iran.—The Tehran Cement Co. is to establish a cement works thirty miles 
from Tehran. The new works is intended to have a capacity of 600 tons per day. 
The Company’s other works, which is in Tehran, also has a capacity of 600 tons 
per day. 

The Dorud cement works has been acquired by the Fars Cement Co. It is 
reported that the sale of the Looshan cement works is also contemplated. 

The index of the production of cement in the year ending March 1960 was 257, 
the index for 1956-57 being 100. For 1957-58 the index was 139. 

Israel.—-Among the projects recently approved by the Investment Centre of 
Israel is the extension of the Nesher Cement Works which will cost 7,500,000 
dollars. 

Sudan.—tThe formalities for the second cement works in the Sudan, The Nile 
Co., Ltd., have been completed and arrangements have been made for European 
and Japanese firms to supply the equipment. 

The cement works of the Sudan Portland Cement Co., Ltd., at Atbara, is 
being extended and by the end of 1961 its production is expected to be at the 
rate of £80,000 tons a year. 

Turkey.—It is reported that 60,000 tons of cement is to be exported to Czecho- 
slovakia. 

Iraq.—It is reported that Iraq has sold 120,0c0 tons of cement to Kuwait. 


Middle East. 

Ceylon.—The Ceylon Cement Corporation is extending its works at Kakes- 
santurai, near Jafina, to enable the output to be increased from 80,000 to 230,000 
tons per year. A production and distribution centre is being erected at Galle 
where the capacity of the works will be 1co,cco tons per year. 

Pakistan.—Three new cement works are to be set up in West Pakistan by 
private enterprise. They will be situated at Manghopir (Karachi), Gharibwal 
(Jhelum) and Sang Jani (Rawalpindi). 

The second kiln of the Maple Leaf cement works at Daudkhel 
recently commenced trial production and the total capacity has now increased to 
850 tonsaday. The kiln was supplied by Czechoslovakia and government sanction 
is being sought for the installation of a third kiln of 500-tons capacity. 

Tenders were recently invited by a Karachi company for the construction of a 
wet-process cement plant having a capacity of 1000 tons per day and having two 
kilns each of 500-tons capacity. 


Far East. 

Formosa.—Owing to reconstruction works and to the damage caused by floods 
in August 1959, cement was scarce for more than a year. Exports were 
resumed in August 1960, however, and with increasing production, the export 
target for 1961 is 400,000 tons. 
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The Taiwan Cement Corp. produced about 900,000 tons of cement in 1960. 

The new Universal Cement Corporation is to establish a works with an annual 
capacity of 170,0co tons and production is expected to commence in 1962. 

China.—An efiort is being made to increase the production of cement by the 
establishment of small works throughout the country, about one thousand of 
which are already in operation. 

Malaya.—-It is reported that the total production of cement at the works 
of the Malayan Cement Co., Ltd., at Rawang, near Kuala Lumpur has now 
reached 1,coo,cco tons. The company is an associated company of the Blue 
Circle Group. The works at Rawang began operations in July 1953. 

Philippines.—The total cement production in the Philippines in 1959 was 
710,000 tons compared with 632,000 tons in 1958, it is stated in a recent number 
of ‘‘ Pit and Quarry.’”’ Five works were in operation and it is expected that 
thirteen works will be in operation by the end of 1962, the probable total capacity 
being 1,300,000 tons. 

The works of the Universal Cement Co., Inc., at Cebu, which began production 
in May 1960, will produce about 150,000 tons annually. 

Construction of the works of the Mindanao Portland Cement Co. is now 
preceeding. The works will have an annual capacity of up to 150,cco tons. 


An Oil-fired Lime Kiln. 
THE new kiln being installed at the works of the Beswick’s Lime Works Ltd., 
near Buxton, is the first oil-fired kiln in-the district. The method of firing, 
which is said to be unique, is such that fuel is gasified in the kiln itself instead 
of being cracked in a separate combustion chamber before being fed into the 
kiln as a gas. 

The steel casing of the kiln, which is 72 ft. high, was delivered by road in 
two sections, each section being 25 ft. long and to ft. in diameter. The operation 
of assembly, which occupied half an hour only, comprise] the bolting together 
of the two sections on the ground and lifting, by means of a crane, the combined 
unit, weighing 17 tons, into a vertical position on the foundations. 


Trade Notice. 
Particulars of the apparatus described on page 62 for detecting weaknesses 
in kiln linings are obtainable from Honeywell Controls, Ltd., Greenford, Middx. 


MISCELLANEOUS ADVERTISEMENTS SITUATION VACANT 
Works manager required for progressive lime manufac- 
SCALE OF CHARGES turers in attractive area of the West of England. 
; . na Extensive modernisation is to be undertaken, and there 
Situutions Wanted, 3d. a word; Panes will be special emphasis on production and engineering 
7s. 6d. Situations Vacant, 4d, a word; mini- control. A chemical engineering background would be 
mum 10s. Box number 1s. extra, Other an advantage and some knowledge of quarry operation 
miscellaneous advertisements, 4d. a word; 10s. desirable. Apply, stating age, experience and salary 
minimum. Advertisements must reach this required, to BOX 2011, CEMENT AND LIME 


office by the Sth of the month of publication. MANUFACTURE, 14 Dartmouth Street, London, 
S.W.1. 
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GENERAL REFRACTORIES LTD 


GENEFAX HOUSE * SHEFFIELD 10 : Telephone: SHEFFIELD 31113 
416 
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STAG SINGLE ROLL 
AND 

DOUBLE ROLL 
CRUSHERS 


Stag Single Roll Crusher 36in. x 36in. 


The Stag roll crusher is suitable for reducing coai, lump lime, and 
many other products from large lumps to varying sizes ranging from 
6 inches to 1} inches and under. 

The crushers are made in several sizes; the smallest can deal with 
lumps up to 8 inches in size and the largest will take 20 inches. 

We also manufacture Jaw Crushers, for rapidly reducing lumps of 
maximum size, Rotary Dryers for drying at the lowest possible cost, 
and KB Rotary Granulators for reducing large materials to approxi- 
mately 1 inch. 


EDGAR ALLEN & CO. LIMITED | tecccan sens cotimteo, 


Please send data on ‘‘STAG SINGLE ROLL 


IMPERIAL STEEL WORKS, SHEFFIELD 9 ! ano bousie RoLL CRUSHERS” to: 


BPI eineasocesiss 
POSITION 


ENG.27/CLM | 


Published by Concrete Pvsrications. Ltp.. 14, Dartmouth Street, London, S.W.1. England 
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